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(54) mi^ay^mi m^mm^nt.^(DmmkmmmAm 



(57) [S^] 

So 

C «Rg ] SMMU 1 1 ±o-rfitL;Kco i D T i 5 to± 



(3}ffi:UlriBIB 

El*"* 



13 12 18 




(2) 

1 

mm. 

A±tf«« L , If 1 mmcoE.mmmizmm.:(f\^con 
m^i^Hi-x. mmmmmmcr,±rcomm'\ti^commi 20 

wll. m-M'm5mM<^)±mmm.^zmmj;\^<^'^mm^ 
'm^(^mmim\\L Lxm^m^cmmmn ^wmt 
m. 

[n^iiT] mmsmm^cormiz^ m^m^tum 

I if mil 8 ] mm.m 7 id«coj±ma^tcsii::^[^co «r 
mi:mitLxmms.mmm.c')mm&tsimmt^ <r t ^ 

[000 13 

cofmmm^m t ^commwmmm-^mi^zm-t & . 

[0002] 

im^comj] -m.mzw^mm^mi±. mm^m^tz 

X-:3"V"»T3¥'l4^ffiiS (Surface Acoustic Wave ; lilT, 

S AW h I ^ a ) /::i!6(7)-f-/itL^^c<50 h 7 yXy" 50 
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2 

A— tf (Interdigital Transducer ; I.:J,Ts IDTtV^ 

m&mmmmmiziiifhm^(Dn^tmm^)^i>fz ^ sti 

2r*LTV>^^DT\ 5¥tt^ffijSgKc^ — :>X'h^. El 2 
m^lt. LiTaOs ^LiNbOs mcO!±9MM.H 

^LX\^^. SMMU 1 ±^ziir/U ^~^J^^\ -^iiT/U 
X ^ >'^^ ^° V h . AJJ1^=F 3 S.l^'ai*3ffii^4 it. 

T^^2iitLxsAwmmmcr) i DTstc-ettm^t 

mmSat 4 tCt#^§^X^cS»i 5 b ^; T-ffifiE 

SiXTV^^, I DT5{i:TfCS2i:|5lB#iC'f^^§aj^^i, 
c?)^^?)^, ^«^IDT5coM»i:««{iTft#2i:|l|t 

xhh. I D T 5 o w w t « . 6 mm s tix v ^ 

i::LyyM.f^9-y7%irLxr~xm.m^wmr>Tf-yr' 

A yyn-/ V8i,z^ix^timm,^fix\-^^. mmz^-o 
x\±mmeti^-mht(:h^hhh.. ttz. mmnm 
\,zi.->xiDT5 mm-^-'^imtm^xh o . ^^ycv^ 
^)au~i^ny\±h^tiK m<r>mm^mmm:cr>mm.hm 

[0003] 

JljSiCFa {i. «ffijg5a, 5bi^tr>y^. m%mm 

m<7Mm t . ^<7)mm t . SMmm i ±o s awctjsm 

mm tx-mt-oxKh. mm-t^ sxmm i c^mm ( m 

L i TaOs , L i NbOa . 7\<.^bW) ^; I DT 
5 (Tyl^mtmt o T < ^ i: . i3 i ^^fiir^co^PB i: . ^ 

A, I D T 5 iOmWg 5a, 5 b <7)PHlPi{i;Mi¥ i D ^t>* 

#s 1 , I D T 5 oisi?^ c -^MZAEmizmrnxn 
hMz^ t-^t-^-^x < h . 



(3) 

3 

[0004] ^*03¥14^HiS^atcfc V -iT . I D T 5 

j^.y^ i; y^Trnf^^ti^m-^ , mm-z- 1 d t 5 

mmX' I D T 5 ^IjScMT-^ -S. „ Mx.{3:\ 3 6° YX c u 
tcOLiTaOs Oj±mSMl±fc, ±W^StSrT;i^ 5 - 

\>-^xi>mmcofp'iL-'mim.Fc ti^assmmzMLx. s lo 

3 5 + 2 M]{z(otpj\:-mmmcoW'\±^m'i&mwL:^^^i^ti 

tL^ijm^K tfzii^'L^mmtFc timmizwrntx^^ 
im^i>zm\^^iii.:m^Hzj:'^x. mmmm^comm 

[00 0 5] ^^ommiFc iimmifZ^mtx^^^m'^ 
I D T 5 c^mmmmm^ o ^ J¥ v>iOT\ k ^ a: ^ 20 

izim^h, ^'L^mmiFc timmiznmLx>^^hm 
■^^ I DT 5commmmm^^i^m^^cox\ t-r. i 

^znoi^msizmm-h. ^lx. b-^-fx-y^ 

hX.y^yj^-cT);®-^, X-yf->':;'-^JK:{)^jSV^OT\ ID 
[0006] 

mm^mk-t^fzibco^m mi commit. ±tmm 
^mm^^ fzib\,z . sMmu±.^z'rfztimzm^^ti. 

msix/cife^Mi: , mtmmm±.t<zm^^Kfm(Dm^ 

/::{ixxA±tcjstfeL. mmMmzmmi^cntm^^ 
^im^it Lxmtmm.mL<7ymmmi ^-mz-^ h i 

<mmimmLx\^^. mA<;ywm. ^3<7y%m<m 
^mmwMm.c^sMw&f^zmm-)i\^c7^mm^<-iii-nx . 
mimM^<^±.T<mm!&w.<mm^fkxmuit lx 50 
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4 

mttKmmm.(^mmKti^-mz^^ z t x^mmm-^^ 

[ 0 0 0 7 ] 5 comm^. s.mmm.±^z^fzfimzm 
m^tL. ^t^ttfzmm&m^izm-^<sAwi:mm-t 
h I DT^mtfzm^mm^mziiK^x . h^ibi dt 
(n±.^zim^ixtzimmh. mmmm±.\,zm^^tm 

m^b%m^<^t£\mmm¥(^WL. m:t.fzi,ix^M.±.{z 
mmh. mmKm^i.zmm:}j\^c^'^^m^'ki)-»x 

mtm. m±tzit-x^i^ h mimmm^<m-m^'mc t 

^m^^wc^mirnxmim^m^z , T&^m,% h ^mti 

m 7 <7^mmm^mmm.mm.<DK'mMmzmm]^<^'^ 
^m.^^M'rx. mw±mms.<^ALycmmim^(m 

m:^mti.xmm±VMmmm)±.tii:mmh. m-^m 

[0008] 

't^iSiS^Fc m<rymi<^wmxt>h . bp^, idtoji 

W-t>-W-< J±SS«co^BJ±^l^^"±MSn t T S AW 

4'^i:«icFc mt-^mmz'^m'th. nm^z. idt 

AW^o^EffiMS;^)^3S<^D, ^^'C^JIIiSmFc mffmWM 

iz^^mt^. mm-tMi. SMmm^zBif^sAwcom 

Fc ^*:t^Stl^-5-Ci,. 3iW-C{4^rl^« 

4 o^BJ^t: itLH", lJl±o J; a t^S^tt^M^^Bi: 

m»mm^^jjmimi& lx^-^^cox\ id Tc7)±t: 
i^n*^ Lxmm.^ ii.rzmm.^i*ic^mmi± . 
tumti^mLx\>^^. ^<nfz^^ ^nAmzmmsH 

^\t^f\,^. z<n^xm^\Y.^fvtz^mm^<mm.}:.. 

. t.fzwn.WKYm\mis.^tvtzmm:mi?.(mm 

ifimm-t^. t.fz. w!m.<mmti-^xm:hi\:.^tix 
^^h<7^x\ mmm-^i^mwi. Ltzm t ^(nmmmnti^mf<z 
-^t^j:^. -t^xh^. mm.^m-»^x\ w^mmm. 
^g<7)4"C^ji)isi[Fc ^fmcoimz-f^zht^x^ . 

^(Dmti^mz-mzmzfih . jss-mso^Hj^t: 
ktxxi. sMWRi,zmmj}\^(m^m.^^±-><'r^ z h 
tcj; 19 . I DTco±^f^zm.m.mi:itLxm^^ixfz^m.'& 



(4) 

5 

mmi:mkX'^^<DT$>h, 

[00 09] 

mi ( 1 ) ~ ( 3 ) ti. *%Bj(om 1 commm^^^w lo 
isini ( 2 ) imm ( 1 ) c?)A-Aiifffliii. isna ( 3 ) «i 

Ji^T'S) K) . Wa*^'L i T a O3 i N b O3 ^T'ffi 
Tl 3Rt/tiitSl^T14mm^tlX\,'^^. XtsSTl 

xh^ o A-n^"^ 1 3&vaj^3Si^ 1 4 ji. tisc^ 1 2 20 

Sr^tT-r^iW^COSAWll^fflcO I DT 1 StC^tL^' 

fimm^tixv^h. iDTi5<r>mm.hMVMT^^i 
2tntxh^. I DTI s^owiiutcii, mmi e-^^ 
mm^tix\>^^. KMmi 6 i dt 1 5tmmi>z^m 
^ti. iRM^i 6 <7)mmtMMi^ I DTI 5 tmtxh 

xT-xm.m^mmc^Tt^yy' ^ y^'^-^-y 1 st-eix-e" 

[0010] I D T 1 5<?3«ffiJ^COrai:±gBt{i. 

(2 ) ( 3 ) (r)Xoi,zm^^ixx\^h. mmm2 
DTI 3mfT-xbmm.2 1 1{±, mmwfc^tcM 

M2 1 <^mA<DmU^n-b LXhi. f^-^Uz< \.^h<r) 
X\ mmi^^< I DTtz^^aHJESjSrSni.^l^ti'^ 

(f, M-'/^^-Zt- (Ni ) , n^NVl^b (Co) , itlA,^ 
«&±*f|if^:t-i.-^^. S7t(ii^ (Fe ) i^mfAh^ 

h^±m<mm.'&wti^h^ . w^-mz-^^^xn-YU-x 40 

'M¥(^fA*l,Zli^ mWi (Hard iron ) bW^Wi (Softiron 

) ht-h^. mi^zi5n^mmm.%h\m.Mi:k^ 

mem« t , t j; < u -g. „ :^mmmxu . mm. 
2i(^wmtLx. Ni ^^umt-ti^^^mmLx 

xm ; m^mm. "vmM^" (hss 2 ) ^sb^. p. 

232 50 
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6 

msii. micomMJimi^^mmmx-hK). ^(om^ 

[00 11] mix'T-zTizm^x. SMmmi i±t,z 
miizi5ifi>rm.»i2. idti 5. <Klt#li 
^~y 1 7 ^iKMLT?]^j^-r-l. « 

{i, mm. loooAt^-i.^ m2x'r-/y°izm^ 

X.-m^l2. I DTI 5. MItfll 6, 

>- 1 7 co^m^tttzBrnmrn. 1 1 <r>±.\,z]y'jx b 2 2 

^Ht:a^p-rS« Sl3>^ir>/TT\ •7>?.^'>'N°^'->'2 3 

^m^-t^^hx. ^^-^-y^mm-^. m^-^x. m5 
x^^yy'xnm4x^ -yrxMhtifcmm<7)±iz. mm 

m-t^. mmm2o<^mmi±. idtiscos^ji. 3— 
2 . 0 mmmxh o , immm 2 0 cof&m:J}mixy < >/ 

>/ ^ y >'i?'-'^^T-W]i-?-s « J^<:c7)ll7;:^x vTt^iav^ 

:?:S^L-j^^Xh2 2<r)^t^'-y. T^^c*fe«^li2 

0 . ^^^5SSStt#:iOll2 l ivy h^yxm^^^z. 

tizi^. iDTi5(D±miz(r)^i>z.mmm2 0b^ 

x^-yr<7)m. A^)Sffl^i3. tfi^S^i4, T-xm 
[0012] jii±ox^t:i oTH 1 (m^mmm^ 

mmm.Fc i^K fm<^)imzi:^i,-mv^m^. ^xcoyrmiz 

h^mm^za \ ^x . ^a^Mwmh h \ ^\t-mmz 

[ 0 0 1 3 ] 1214 {±. la 1 (^mitim^^~t«mxh 

im\ii¥mBt I DT 1 5±(7)^m.'&i¥c^mm2 1 
ti,z^ mm^socom^^m^-^xmAcoA^d^^mmcon 
m^t:t-iirtiii. mmm^mBtmmii.W(^mm2 1 1 
(7)mizmm.%titm^ . 5iH:8i§-&3=t3t:^s. m 
mG3ocommm(otmrrc^m^i±. mMm^zmmfm 
mxhh. mrn^s 0 coMmmimmxh d . ^m^N 
mxhtum-jji^smx-hh. *>(t-& ^ t izx 
0. mm2 i&mm\i^mBi±^ ^ti^-timitMi 

^cofzi^. mm^3oc7Mm^mt^'ifxi>ij. mm 
2 iRt/^m&.i^mBumt)^^mmmmmK). 

2 icommiism. E.mmm.i imcomnNmiz^^i). 



(5) 

7 

m\ ■^xm^—mcom.^t^x-^ . i d t i 5 \,z—'^cr,mM 
sji-h^-b-i-^ ^ h t^a „ fip^, I D T 1 5 <r)mMt)m 

[ 0 0 1 4 ] 05 ( 1 ) . ( 2 ) :^^MzmmLtz 

Tffiin, ( 2 ) {iiBiia ( 1 ) cr> A- Ammmxh 

n-So ;^-7^A4 0i±A*»f 4 lS.tA'ai±lS^4 2S:* 10 
X7^A4 0O*#:i;{iMiSStLTV^-&. A:^:ST4 155^ 

m^^mm^^m-cDX-nm- 1 3 i^^vt^ ^ vi^v ^ 

4 4 T-ffii!§ a. m^lS^ 4 2 ^i3¥ttaH^^^ii^£7)ttJ 
^fjSS^ 1 4 t;;t^>'-f' ^ > :^'-'7-^ ^4 5 XWmi^ftX\^ 

nv Y 1 8{i, ^Vx-f >-^V>f-^4 6TXxA4 0<50 

. mm(7m\nzii\^hmm&.wm 

B ^ L Tf iJffl^S ; h ifX'^ h . ^J1<J0S4 8 %MW& 

WX'mi^'^f\:x\'^h . 

[ 0 0 1 5 3 HI mfm 5 tLfc3¥'lt^ffi^ 

e^t:ISA:^iffi^ 1 3 tiffins ix/-c««il 5 at:«JSiife 

1 4 {zmm^fd-zmm^t 1 5 b tcji . %%mm\zmW[ 30 

^I3^:ai:^3ffi^i4 PEgtcii . t S „ i ntc 

J: . «flif^TOj±«*:^ 1 1 (nmmifi&i-. A*fi 

i: t JUifeifccO S K^ifmmth . S A WOlllgT'fl: 

1 4 ^> 3b ^«SiD^sjg^ft^*iai^r § a-i. , ffi 
1 43&-^>m:'3$tL^ftJM^fi-^o=i=j^i4. ijjiL 

v^^, ^mm<nm.M.\t. ^ A^(^\%mm,^Tmm^z 

h^LhX'tyh. ^<7)ffi«»K 1 1 CO S A W<7)feM 40 

j^^-t ^ Mwrnvrnxwrn t T I immmx\m 

(mm2,\^(7mm\^x\ wmmm. \ \ <7^mm{zm] 
Fo ^nwm!^z^hfzmz\±^'mmm^h.'mm^ 

#:c0ffM2 l^M-f[:§-ti:-l.i:§tO, 3 0 tOff ill? 
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h^mimmth ^ t x\ mm^j:wm.^(m^m%i:>ix 

[0016] iitJiCOJ; -3 *»t^Jt-C{±, S AWCO 

EI6 ( 1 ) ( 2 ) m\(m\^wmm^om 

'^Wmt^m-trnx^ 0 . isilll ( 1 ) 

wmL(m^. pna ( 2 ) {i»i^M^itcj;-g.jwi}gm#tt 

co^iu^^LTv-^s, ?s®ffi#:t^jisM2 1 hmmmm. 
'^<rmzm<mmM.-nmmoyh % . wmmmMT 

{zmm^^ti-Vfhmit. ^'t-wmm-p^ xhh. lae 
( 1 ) ^<nvi M^'h-mm^Y. tmm.'Ty^'h-wmix 

m^mmmzmh t ^'tmrnm^o t,±^mm\^zyti^ 

b mu^^ '\iMc7)im'\ii^xmfS. lx^^^^cdx. m^m 
mmmizimrL^j:^\. ^-^x. mm^^:b-{f^t^ 
^zmnrM^'co^mz. -^m-t^'^^-^^h^. me 

mmmmmt. mvtmm5oxh'o. ^^c^mmm^^Fo 
5ico^diz^K). fp'\:-mmi.t^ f i t^^. mmmiz 

[00 1 73 >IiT\ 06 ( 1 ) , (2)T'^-rj;3 

iz. mm(D'i^'mmmFc '^rmm^ijmiiimcom 

crif^'C^mmtFo pATiz^h Xoiz. ^mmmm^mi^ 
^MiaL^<T{i^^>^v\ oso. nm^jjMx^'i:- 
mmwcFc i<^'mmmFo x'omK^^^bitx^h 

'immxmm-tmz . .«««<7)BEM»/t ^ #* lt , 

mFi izmnummit\ mm%tiMi -^mKxm 
BP-^^. ^mmxmm^^Mfi>'£m±hhtiK 
w^mmm^=Fco^'mmmFc immizmm<7MF 
1 iz^-ti>^tt^mx'h^. mmcoB^mtmm^ 



(6) 

9 

[0 0 18] m2cr,mmm 

m 1 Rv^m4 iztiif ^mm^i^i^mm 2 1 

^zm^mmtimticr^^x^ mm.'\ii^Tmm. l . mim 1 

i:JE««ffil 10:SBffi^{i7c<7)llt:M^. 07 ( 1 ) 
(2) {i. :*:%BJom2<7)||JSM05Ptt*H}S5E«^i^ 

m-t^. m7(7) ( 1 ) o i 3 ^jBMT-c-. j±«*^i 1 
izmrn-^f^cowm^i^^ni . nm. ^mttfiotri 

(0<t<Ti ) Ot^lMWO. B^fljt A^'Ti tT 
2 (Ti <t<T2 ) O^rl^fMlf-^^'Mi ^ 9^W\ti>^T 

z tTs (Tz <t<T3 ) cot^nm^tmz 20 

^m^coi$xm^cmmmmim7 CO ( 2 ) i d tc^r 
m-h. mm^c^imz^->xw&mmm^m^co^'\:-^ 

m-i^Fc ^^M-t^. BtfiJty&iO tTi COmiOKt 

<Ti ) t:i3(t'l.iaiS^!^{i!^*ia7 0i:=3rO. 4i 

'LW^mitFO t^r^« B#I'Jt/&^"Ti ^;T2 SOreT (Ti 

< t < T2 ) tcfc (t-g. JiliSSS[#ttJit#ttfilI 7 1 1 ^ 
(T2 <t<T3 ) C7)h#«0ji^!|tttii:»ttffi)^7 2 

^'L^mmmitFz t^^. tJi±foi;3tc. 30 
[ 0 0 1 9 ] ^c*3. *^Bj!{i. ±immm^zmM^ti'r 

( i i ) w^mmm^m^'U. ^m.m% t mmmmm 
^'t^m^Fc \±. :s.\^zm3 0M.vizmhx\^h. 50 
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1 0 

mmm^-c^^. w^. mimw&tmmmy ^ 
iLmzim-r^ i: # t;. ^mm^^mmm.y ^ 
'mmiF.i ^^mmm'mMm.y ^ izm^^ 
^-tt£\^-fTizmm^^. mz^ ^mmw^^mmy A 
^ti-^nf<zmi-t^ t ^ . mmmw^m^my ^ /i-^co 
^'t-'mmmFcz^^^-^ti,. z(7)Xoiz-t^^tx'6^ 
^Mm^r-wt^j:i>tmz. ^mmmm^^ti^ji^'o 

[0020] ( iii) mi, m2<^mmmxu. 

mmmm 1 1 cormizmm'i^i^comm^m!^^ lt ^ . 
^tiimB,'\tmmBy^i>mf&tLxi,x\^\ zcom 

( iv) mi cDmmmx'li. mmm^comm 2itmm 

^mi±i^<^Mmxx\^hc^:b^htiii. ^miti^c^m 
m2 ic^)^izm^mmtumm:ninrz^^mfS.t lx 

[0021] 

c^mmiz^fiii. iDTc^)nzmmmtm^mM.tum 
Lfz^mim¥<7^mm b^m.nx\^h<^x\ tm^ 

fs±wmw^mi>zm^^Ktz^-m.'m.cmmh<r,m<r> 

mm.^mzknx. w^^mmmMcommE-^timM 
^^mm&mm.<^^'Lmmmi:fm<^imz^h^t 
ifix^ tfz. mm'&mMm^hi<.jm's^t^ tix ^ ^ 

BHt;j;tL«\ lDTco±i,z^^tm^M-(/im-ts 

i: IZXK). I DT<7)±izimm^irvxm^^ 

ttfz^m^i^commt . w^mmmmm^mmthmm 
^i^com. Mi.L<{±x7^A. tfziiEmmm.rmizm 

BP*>. ^mm^rc^Mf:fjx\ mimmmmmcofii 
'mmi.iiiMi'Mmz^^t^'^^ zttn-^ s . 

[01] ^mmcom i commm^^-rwitmmmim^ 

[02] mmcow^mmmim=Fi^^'tmm.mxh h . 

[04 ] 0 1 cDm.immi:^-tv^mx-ht. 

[05] x^Mz^m^titzm 1 <^m^mmm.^mf-i: 
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1 1 




1 2 




1 3 






1 4 






1 5 


I DT 


[07] 2 ^^Jt^J^Wtt^ffiiS^^iE^ ojg 


2 0 






2 1 






3 0 




1 1 f±mmm 


4 0 




1 2 Tlfc^ 


B 




[01] 




[112] 



:{1 



13 12 18 




I 1 : mwmm 



(8) 
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[03] 




IS 1 (oSifixIS 



[04] 




? .^it.JaL .A __4:-^, jgs. ^.i^-m. ^m.. . 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 




H 1 ottKbftlK 



[HIT] 



■R 
Ma 



Ml 



0 Ti T2 T ^f^t 

(1 )^'L^mmL%mmmwiniio:)^»B 



^ — 71 











F2 Fi Fo m'jm 



(9) 
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[H5] [H6] 




